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84 Spectroscopy (EDX)) to associate the chemical composition and crystal structure of the soil 85 particles (Elsass et al., 2008) . This advantage was also utilized in studying soil-metal 86 interaction in some cases (Sipos et 102 In this study, the role of Fe-oxyhydroxide and clay mineral associations in the sorption of Cd, 103 Cu, Pb and Zn was investigated through the comparison of the results of batch adsorption 104 experiments and direct mineralogical and geochemical analyses of soil mineral particles. Our 105 aims were (1) to compare the sorption properties of metals in the bulk soils and on the 106 individual soil mineral particles and (2) to study the effect of the presence of Fe-107 oxyhydorxides on the metals' sorption by clay minerals. To the best knowledge of our 6 108 knowledge, this is the first study presenting direct data on the selectivity of a large number 109 of metals on the surface of such particles. Metal sorption and selectivity on these soil 110 components is expected to be specified in more details when compared to results of metal 111 sorption in bulk soils. 117 Two soil samples with contrasting pH and with high similarity for their further 118 physicochemical and mineralogical characteristics were selected for this study (Table 1) .
119 Sample S2 was collected from a Luvisol B horizon, whereas sample C3 from a Phaeozem C 120 horizon. The former had an acidic pH and the latter one had an alkaline pH. Both samples 121 contained low concentration of organic carbon and had a medium clay content and 122 significant ratio of dithionite extractable Fe. They could be characterized by medium cation 123 exchange capacity (CEC) value. The clay mineralogy of both samples were dominated by 124 smectites and illite/smectite mixed layer phases. Tiny (20-100 nm) Fe-oxyhydroxide flakes 125 were found to be placed on the surface of larger (100-500 nm) smectite and illite-smectite 126 lamella in the acidic soil (Figure 1) . Occasionally, these clay particles could be as large as 1 127 m, and individual aggregates of Fe-oxyhydroxides were also found up to 500 nm of size.
128 The mineralogy of Fe-oxyhydroxides could be characterized mostly by ferrihydrite with 129 highly varying crystallinity but goethtite flakes were also frequent. Very similar phase 130 associations were observed in the alkaline soil, but these associations were also attached to 131 calcite particles of 50-500 nm (Figure 1) 298 Sorption sequences of the studied metals on different particle types showed high variation 299 (Table 2) . These sequences show which metal sorbed at the highest added metal 300 concentration on the studied particles types on average. Based on these data, Pb generally 301 showed the highest sorption on the mineral particles in both soil samples, and it is mostly 302 followed by Cu. Cadmium could be characterized, however, by the lowest sorbed amounts 303 on each particle type, and those of Zn were only slightly higher. Exceptions were the 304 strongest sorption of Zn onto clay mineral particles in the acidic soil, and the relatively high 305 sorption of Zn onto Fe-oxyhydroxide-clay mineral associations in the alkaline soil. 
